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1. Suppose you are managing the development of a safety-critical software system (Size is 100KSLOC) that is designed to control a radiotherapy machine to treat patients suffering from cancer. This system is embedded in the machine and must run on a special-purpose processor with a fixed amount of memory (256 Mbytes). The machine communicates with a patient database system to obtain the details of the patient and, after treatment, automatically records the radiation dose delivered and other treatment details in the database. 

The COCOMO II is used to estimate the effort required to develop this system. 

1.1. Estimate the effort and schedule for the development of the system using all nominal cost driver ratings.

1.2. Explain why this estimate should be adjusted to take project, personnel, product and organizational factors into account. 
1.3. Suggest four factors that might have significant effects on the initial COCOMO estimate and propose possible values for these factors and Justify why you have included each factor.
2. Develop a pair of conservative software development cost and schedule estimates for the LSDI system described below covering the use of both Processor X and Processor Y, and using the following assumptions: 

· Include all of the candidate software functions, and use their largest options.

· Use the indicated cost drivers for Processor X and Y. 

· Use $6,300/person-month as the cost for all personnel. 

[image: image1.png]Socal University (SCU) has three major campuses, each of which has a main ibrary which will provide LSDI
services. Each of three campuses operates a server running a COTS client-server library services package. The
COTS package provides Internet capabiliies enabling a client at any campus to deal with any of three servers.

The SCU Library, Computer Sciences Department, and Computing Services Operation have been funded to
develop an experimental Selective Dissemination of Information (SDI) system to provide SCU users with
information about new library acquisiions of nterest. It wil do this by comparing attributes of new library
acapisitions with interest profles provided by library users. The grant provides $850K to develop the system

The SDI software will acquire data on recent library acauisitions, compare it with library user inferest profles,
generate user nofices, and support query, browsing, and request functions for the new accuisitions. It will have a
number of subsidiary fncions for user interest profle management, access conrol, user inferface finctions, and
usage monitoring. It will communicate with users via the COTS client-server package




[image: image2.png]User Interest Profile Management (5 KDSI). User interest profile creation, deletion, update, query, etc.
Access Control

o Basic (4 KDSI). Basic password access conirol

o Extended (8 KDSI). Basic plus anthentication, authorization, insiruction deletion.

o Rigorous (15 KDSI). Extended pls formal specification and verification.
Acqpisifion Data Handling and Profile Checking acapisition record and file access, validity checking,
logaing, storage, ctc. Determination of matches befween acaisition and interest profiles.

o Basic Service (3 KDSI). simple matching, standard library categories

o Extended Service (6 KDSI). Condiional matching; standard plus locally-defined categories.
User Interface and Services

o Basic Service (7 KDSI). Acqisifion-match query, browse, and request functions. Basic help and

profle management finctions
o Extended Service (12 KDSI). Basic Service plus tutorial functions, interoperabilty with COTS ser
interface.

Usage Monitoring (4 KDSD). Recording and summarizing system usage by fime of dayfweekfyear, by user
aftibutes, by acquisition attributes.
‘Trend Analysis (3 KDSI) Extrapolation of rates of increase, decrease, or cyclical trends in services.
Library network access (6 KDSI). Extension of acaisition nofiicaion to cover acauisitions from a regional
network of 10 additional universites.
COTS integration. Software needed to integrate SDI functions with COTS library information finctions

o 5 KDSI for processor X,

© 8 KDSI for processor ¥.




[image: image3.png]There are two hardware options for SDI fincions. Processor X is a more mature but slower processor, with
better tool support. Processor ¥ is a fast, new processor with a lower level of tool support and virtal machine
experience. A summary of their comparafive costfperformancefrsk feature is as follows

[Processor X(Processor Y|

[COCOMO TDME rating|  High | Nominal
|COCOMO PEXP rating| Mominal | Low
|COCOMO TOOL rating]  High | Nominal
| Mominal response time | Ssec | Isec
|System developmentrisk| Low |  High

[

| Badwarecost | $12K





- Scale Factors & Cost Deriver

[image: image4.png]CostDrivers

Seale Factors

RELY Nominal, except for Aceess
Contrc, which is High

DATA High

CPLX Nominal, except for Aceess
Control (High) and COTS Integration
(High)

RUSE Nominal

DOCU Nonizal

STOR Nominal

PYOL Low

ACRP Nomizal

PCAP Noninal

AEXP Nominal

PCON Nomizal

LTEX High

SITE Very High

SCED Nomindl

PREC Norinal
FLEX High
RESL Nominal
TEAM Very High
PMAT Noxizal





